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i^g, «si idi^o^ ^Ai3ib aioixi is &^Ai3ife ggis 31x11!, sggissi ^d| 

512, £gSS£0IIA-|, CH&gSAH £SS*I 72f SlSAliS 31 3|Xlb ^A^gAliiJs ?| 

st aoip. sg§ sssifcr siaHeiieu^ 7b la- sggxi 2 ajoimiah sgassoiiAH 1^21 b 

SgSXI 20)1 AH AHS 2iE^ » ¥A^SA|iS. 



HI 1 £te !S4=?£!§S ^S! ^kSAI^HSI SHIS UBtfO. 

HI 2 Efe M 1 SOII US PAlk#A|iij2| S1AIAI0IIS PPidiP. 

1. £IIOIXi{ laser) 

2. 5SSrxl( i I luminating device) 

3. CHfe h M(objectives) 

4. S SSXK^flTtT : plate polarizer) 

5. ?1I0|IH (wafer) 

6. &£!(»&) Efer feJXh^Cret icle) 

7. if a/2 S31 01 E{ lambda/2 plate) 

£ tSS ^AllSIb m 1 gfo|| ^|XH£|0| S!b d|2f LHg°S £|CH °lb ti\9\ 1^1 

g>= ggfiight source generating a pulsed light)! ^AUr^AliiMprojection 

exposure system) Oil SrSI 310IP. 

OjiaCH, ai 01 XI (lasers), PAItftAI^USI 3ESSK£i I luminating devices)^ l>e £!t!£jE£ 
HI aaalOl i*5l £|iHPE| CD 4fM( lithography objectives)S. ir§r4f°S autoptical 
polarization properties)S Sf2 SIP. Z2E)P 01 SgrSS 2E CHI AH SIH°| 2?£3I P0I& El 
===A|5|XI SIP. 
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BSSPIE dS^ES BSfi!S Ell 01 linearly polarized laser light )° OR 90-95° °l 
SRE(polarizat ion degree}! 22 SlbQI, BCK lambda)/4 BSHO[M(plate)0ll 3SI0I 0|g 
£C| 3 01 S!S6rEHff ttHfe 911 OIK (wafer). * gfS 10 Eb V& g!ga££ SXloHU 

¥|S0ICL Hem. £gAliS!0!!AH2| gSf^aV{optloal components):! CH&10IIAH &)X|£! § 
g,^?£(reticle structures) CHI awoKphase differences)§ ^ESIb HrS^iiiXI SSICI. 
□ 131, eSH°1 St! aiOIXH^Cor iglnal circular laser light)S EfSiS ^g&EK(el I ipt ical 
polarization state)S SJII £!CI. Olb C|g°l at SrOII 016101 CH^rfiffl SSES^Ef ^Elb 

igixi ssi dmicH&EHs vimn @ci. oib oiqixioii ssrg ^xi ^sm oioixis b^oii aioi wi en 
&eh:?i axi §e§ geaa a snubs seebstJU aw. 

015 bAflgSS iEEfliS xjji gii), atsu ?fX|8|3 r ^£IS(glass rod)I2r 3§ HES^I 
Sfb DldiSKmirror coatings)g S6rESM1 l°d 4 Sid. 01 £b SIS JlisSfXIB, 6rS& HIS 

m em ci. 

Dl^sj US 5 673 103011^ A| 51 *| Bll( photo lithography) Oil AH°| SSAIilOf XflS£|010f fi SCf/2 « 
aiOISf. lambda/2 plate)2| £S°S ^!£§r gr?9££ SSSPI fl© rJH^OII aei <S£0l act. 
HE(field)°l SOI Eb 3SH!°I 6H13I Be 81 01 gfSSiSS tiiRgSC I inear ly polarized light) 
8 212! %3\ ¥15101, SCI/2 fi£l|0[Sb S§§1§ 9!S£r SSfg »?| (opt ical integrator^ If 

CEIErAH, S ^S2| ^31= S2Pls&2l 9§t El it Sib ¥AIE^A|ili(projection exposure 
system) % OrO|3£E|i3E|II|(micronthography)OIIAH2! kS«eg fllSSPI 91 & 201CI. «S| 0|D| 
XI § (image f ie Id) Oil CHtr 13iJ g£tlllb(nonuni form brightness distribution)^ 0IQIXI a 01 01 XI 
Si( image product ion) Oil Slot. g^rfsSf 3SS 01X1711 Elb P£H BS0I SJOfUXI Of JJI OIS 

5HSSPI ?ia som. 



S as dl CCIEI, ^8|§?g?l XH] 1 SrOII 3IWS tj|°| sgrjji s| si Of 40| = 301 6HS • ggSCI. 

s ata^rsi ts^acii CUSHAT ^5IS^S?I hi n 9011 ^IXHEIO) S!C|. 

s as&°i Aiis as sag oissrs, ^sb sssis ?xi ^ee ai*j& ^21 gxiAiiug 

OR* XI Sf2E ^XflS «2jg g^Sf 4= 21 P. S SS6f2| g§0||A-|b !B3££ SfSte&SElM ?\K 
S ^ SI 12, ^51 dl@gH«<3 (unpolarized fashion)°S. ?4l01ffl (wafer)S tgAlU 4= 2iE^ It 4 
2JCI. 01 ^^S aSrl ^S|A|3I^ ^312!! = ?! SiCHOt ^rsSIQ. Olfe. 0111 13, ^BS SrS, ^ d 
|5|o 5 SifSis is( linearly polarized light)2| St (beam feed)B¥2h SSAI^ 
H S| 9J5( input) ArOIOII §l*Sfc irCf/2 fiEHO|S0ll °I6H HBSI S^SCK 

BQ/2 iaiO|Efe d§S£l @SlfSri SISAISIfe BTSI J€l SiCf. 01 3^, »Cr/2 BEIIOIg^r 

□ ^oii ffloioi siasis, oib s-^oii m\S7\ut now stssf soixib, <ys aioixtss s-*sai31 oi 

0|S?EI4=(double frequency)^ D. 5!§SflfOII mm SSSP. 2|?H Ii( individual pulse) 

t- otiaoi, s.iiaiioi^(iithoiaser)b sci/2 saioi=2i sia^isa SAIOII §^@C|. 01 a?, SCI/2 

SSIlOIMfe S^OtlAH lis 45' S S)£!Sf?ll EiCK SgAligJSS §CH7fb SllOIXtl^, <3§H 
S a?ll £12, a|2t£| g^OIIAH l^S 90° S&SCr. SCI/2 «aiO!MCHIAH Si Oil 5r6IOI ii^ 

2| i§°| ?|XPI 2§£IE5, ClAlifSH 0' , 45' , 90' . 135° , 180" §°£ 4!!©aS, S®a= 5§AI 
iUBI 0|£|B¥0|| aSIOI CH^' 0" , 90' Oil 0|S?ll SO. 0| 3?, 3§3£! 5BSb fii A|0| 

OiiAH 0' , 90' aSHSAH, g^SI ^J^g OISCI. SrS ESOI 0|g 27H2| ^IHli, ^ 9HOIIH (wafer) 
Xiitg S^ISfe ^|J21i2| £S2§ ^gSICIS, Olfe 2?H2) SSSI 0S5I5IXI 
§*fol ingElfe IBIS H¥ Qlg§rCr. Olb g egfSf Ifd (polar ized light) Eb HISS 
SI& (depolarized light)°l 9\&m 2IDI&CI. 0| 3^ B5H UEILfb SSSr ^XfHI k 

S^Cexposure pairs)0| B^r &3II SQ. OIISOI, £liaiO|XI( i i tholasers)°l ^E|^?l % 2000 ~ 
aOOOHzOJiAH A|§£|b: 30ICK 

^1^2£, lib & h SBOII SCh/2 MaiOiSSI sm (downstream) Oil @SSifg DID Oil 2lOf MS ^li 

etci. ms\ sfos, ahs diassrsas ?i^i£:i ?ish assci. 

SCI/4 saiOIE^f, o|| a pi, sgAliSOII «j| 30. fef£|ni(phase lag)2| ^XHSIOIIAf 3 S2|b £f-Et 
°jAro S s&tIS! St^( left-el I iptically polarized light)g 5|5J lifeUpulse pair)0j £12, Olb 
icg^EHOIIA) g!S°S a S«ir(clrcular light)0|| SS!8r3|| EIW, Olb 9SS!b A|igj°| E 

S2S ECk 

eatSia^aiE!]E(polarization-rotating elements)b 6IWSSS( downstream beam path)OIIAH S ^S 
Oil HIS SHIS gfSHSrXI BfbCI. Slf-idiijieiiaiMb 3 2i^°S SliEt &i=!CK 

SISefe #aiO|e( r otating synchronized lambda/2 pi ate) £ SJtt A|igj^£| ^:|^B U| 

CH^f ^2 2!b 311 SIEI6f3 ?ltt S£H°I SXlOil rJISHa^ ¥A!£ Beh §ES 5jC|. 

b Bfg^rsi §s§ oiaag agos biaitsiaoiot m xi^^es ^ziisib ^aiesai^ 

a 01 3>rs3rClb 5!0|p. 3 331 sUMB U JS2£ AHS2 ^SffiSlg If =^^1 SiC|. 
231X1 s WS^SI ttAIQII S¥E! EBOII °|» 3|g»2S 0|£H0|| ^§8l3Xi BCL 
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fll 1 2°l §r9( light source)22A|£] aiOIX) 1b t!S^2S fflSSfS SrMMnearly polarized 
pulsesjfi Sf«A|3l2, 0|{= Pi^M(objectives) 301 SS2(beam path}0|| 2SS|b 5|f|2| 
£SSxl(l Humiliating device) 2£| 2§SS201I S3@P. 01 CH&H 32 @ SglXKplate polarizer) 
40)1 £|5H ¥|[CIP22, &A1&22 5f£!22¥EI Me^OI PS ?11 01 ffi (wafer) 5011 PA| 01 = 

aci. 

gti(retlcle) 62 £SSx| 2 SI CH4fS 3 A} 01 (HI /H SUSP. 

01 23SS2b ^§?H 8 (deflecting rtiirrors)S ?iXlb »tfSfEA|illjII- 8)3X1833X1 131 XII 
2SSXI2 2&EID), 5!I§ §2331 (f ield size). SAHB.I (aperture) . 2S£ (homogenei ty) , ¥«tSS 
^(degree of coherence)^ §2 :>)£) °r£! 62| ISI ?)X|P £P. 

aiomagi of sssxi 2 aioi°i ^ssou^ hp/2 mmmi\ signal, oib ppp sixi as 
3x1011 aisH □ 3011 asioi aa^te&Mi gbci, 01 ^2 g^ou assib ua^oip. 233x121 ¥ 
ess a & hp/2 Maioi2°i ^=( ups tream)oii snap. hp/2 saioiMsi sias 01 aioixi 

«f! 12| a,OH S2£j- §£SC|. OPIOII/H. 01b 45' ShS S201IAH H^2 Effl SISSP. 0|£) SOI. 
HP/2 S3I0I2 7^ gAQiiAH *jiilofb SifsKorthogonal polarization)^ H23I2, smSSA 

0|2S^XKdownstream plate polarizer) 4b. HIXS Et¥5Kcoated end plate)£| SEH2 2^ab0)[, 
gM)3 SlrSKradial polarization : m<Mm5\ OE P 19535392-7 S^AI^JP. 0IM 2?tX| 2S 

¥si sas oiame=on sxh ssasi supb sm§§ i^aisscl oiu?)i me! ^ai& ss-si 

Oil blSS]l|^2£ 2*H5fb 0)3^ 31 PA| JHS(retrof it)H 4=2 21 CI. 

331 AI2E12 gstgggyfe PJ0IIAH mmzi°^ 3S8UI 8fb 2S3XI 22 ;>lbStP. 

ea^fej as, hp/4 saioi2 8b 2tr ssssai 2011/d s^a 3ehs HbPb 3ioip. 

USSfb HP/2 Mai0i2 7^ £§t W] 2 £&°| ^' ^ a| Oil CHI BP ^g§!£1<y(birefringent reticle)^ 
aeiCIOI QH ° §31^2^ AISSP. XHI 2 E32) g!^A|0||0||AH 1^^ PP SOI , J&\ 1 EOII PE 
sAI0j|0|| CHlSlbQI, CQPAH e^¥bO| CH 5H AH b §D¥3lS MSP. XfOIP) SiPS, 22 BXI 23 

a hp/4 Maiois ssjgil nam. 2 xnb b E-33 M2 iisei soi om2, axi ess-xi 221 

offlOII OH a SI CH SIPb 31 50m. CHS?0|, CH4r§ 3°l o)^0IIAH l£)|0|gairX|b b^ElO) SDf. 

0| 4=5|512S 2b 4=§30£ g^Sfg S£i|0|S 7011 £|6H C|A| ^A| S^^jo^ 

maQQ. S^OiiAH S>:2, Sai012 7b CCfBI- AH S^ff^ ^-EfSS SEb £f-E)@jg(left- 

elliptically)2S aiOIXHSil a^SAIElCK 2 13K ^a(Mg F 2 §31012) 6s Si 1^18 
5jo £ si]S5fe 222 fflfflSa. 01 ^XtOI (phase difference)b BAHdIOII ^XH ^l^2|HS SIOWtK 
SSfetEHb 2 231 a^2£ SSSa. 0|b § fllOIH ^l&sio S eagioiE £!s||5j22 y»r 
3H&Dfb 31 £|Q|&a. ^Sag.^§aiOI2 (birefringent reticle plate)°l S2fb, ffllgjCH 157nm£| 
i2E.|E|0)| CHSH XHI2J-&! 3tll SOI Mg F 2 2¥EI BtSCHXIBS, WtSiM, BS^EHS §22 €2of 

xi aa. 

^asai0|2£l ^hfeS CH&S 3S| SXISOIIAH ^2IS£| 0|0)IOIXIBS?!s ?ISH 2£| S2Sh 

318 oma. 

SdSI ^AIOII OlSEIb 3122, S ^§0)1 CCISf Biil'i (polarization mixture)S 

£!& EI3fbQlb S S2l?f WO. 



s aaas oidixi son chs ms^ S2^i dns£i2 oidixi sscii %\o\ sai ^is^si e 

2°r, e fe^^ei Oliaai Sr£j2 yAiOII 01S£lb 3122, b SfgCHI CCI£) 

@§^&g{polarization mixture)2 H 5122 SJel CISIb Hlb 2 SiCK 

S?S 1 

S^H. ^Sl aS51°S ^ @it(polarized light)g S^A|3p| ?IS1 3|X|b ¥AftaA|>:ij01l 

2iO)AH, eiSAIiil, ?11 01 El (wafer )S ?f£! SS51XI2 S§SI SAJ6f2, 01^ I Oil A) fflSA|3lb 
aSsai£!12(7)b H§!(1)31 2SS52QIIAH£I 2SSXI(2) AfOIOIIAH B^£l 2gSx|(2)0|| 
AH ^SEIOII fli£l2^ §S£lb 31s ^§22 Shb ¥Ah2SAI^a'(A projection exposure system). 

S^S 2 

fll 1 &0|| SJOHAH, feOI HP/2 SaiO|e( | a i„bda/2 plate)(7)b 51gj(1)3l- 3i1Ha^aiSy22AH °| 5g 
SXK2) AIOIOIIAH §S£lb ¥A|2SA|>:i!. 

3 

XII 2 gOII 2ACHAH, fer^l HP/2 Sai0|2(7)b ©3(1)21 3f3fl §0ii 2 ^(5,^)0)1 a^OI gaff 
4 ^2^ £lb ¥A)2SA|i:g!. 

4 
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HI 3 tJOII SI OH AH , SDI irCf/2 MaiO!S(7}°| S|£!£ 3S(1)°I ^JH S^S S£(synchronized)£l*r 
¥A|kSA|±!J. 

S=?» 5 

HI 4 St CHI aojA). fe^l 1W2 SEII0IM{7)b liOIIAH 45° SISS Sl£§f Elfc ¥A}kgA| 

S=?» 6 

HI 1 SfOll SIOUH, irQ/4 M£iiO|!=(8)te: AI^SOII §gS|fe ¥AlkgAl^iy. 
§9tt 7 

HI 1 &0II SIOUH, &3| MaiOlMa&IKplate polarizer)(4)fe Sirs SSISfe *!e|ie!!M(7}°l 61 #011 
3S£|b ^AlkSAI^g. 

'8 

HI 7 SOII 24.CH AH , S3llomgiWK4)fe S|#0|| 319b ^AfkSAI^iy. 

9 

HI 7 SOU SIOUH, ^ei& h £!{birefringent reticle)^ §91 01 ^£^(4) £ HIS£li= ¥A^SAIiiJ, 
10 

HI 9 80II SIOUH. &OI MaiO|S03lK4) £fe EI^S! 0?S (coated end piate)°S ?3j£| 

= ¥A|tMA|i@!. 

§?S 11 

« i»{ pulsed light)! BJ4SAI3I& 3§j3f £gA|^i!§ 31X12, &PIOIIAH 2t kSOII 016101 A|S C|S 
33§ !H£ HAI3 2S(teniporal super imposi t ion)0| 4=IS£IE^ m OlOiaSdl^HaHflOUAH °| 
£ggfH(An illuminating method in microl i thography). 
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(57) ABSTRACT 

A projection exposure system having a light source gener- 
ating a pulsed light, in particular a laser 1 generating linearly 
polarized light, is provided with an illuminating beam path, 
with an illuminating device 2 and a lens system 3 as 
objective. A rotating element 7 changing the polarization is 
preferably arranged between the light source 1 and the 
illuminating device 2 in the illuminating beam path in such 
a way that the polarizing effects of the pulses cancel one 
another out in the illuminating device 2. 

12 Claims, 1 Drawing Sheet 
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PROJECTION EXPOSURE SYSTEM AND AN lambda/2 plate. In this case, the lambda/2 plate rotates 

EXPOSURE METHOD IN further by 45° from pulse to pulse. The laser light entering 

MICROLITHOGRAPHY the illuminating system remains linear and changes in each 

case by 90° from pulse to pulse. If a defined position of the 

The invention relates to a projection exposure system 5 crystal axis relative to the pulse in the lambda/2^ plate has 

having a light source generating a pulsed light according to been set, that is to say 0°, 45°, 90°, 135°, 180° etc., the 

the type denned in more detail in the preamble of claim 1. polarization can reach approximately 0° and 90° relative to 

The invention also relates to an exposure method in raicroli- the mirror edges of the illuminating system. The decisive 

thography. P°inl in this is: °° aod 90 ° polarization between two pulses 

In conjunction with linearly polarized light sources such 10 is now exactly orthogonal. If an exposure is now carried out 
as, for example, lasers, illuminating devices of projection with the aid of these two orthogonal pulses which integrates 
exposure systems, in particular lithography objectives, have the resist of the wafer, this corresponds in sum as regards the 
optical polarization properties which no longer meet the result of exposure precisely to that of two completely 
current requirements in all cases. Frequently, linearly polar- unpolarized pulses. This means a cancellation of the polar- 
ized laser light with a polarization degree of approximately is ized light or virtually depolarized light. There are always a 
90-95° is rendered circular by means of a lambda/4 plate. sufficient number of exposure pairs present owing to the 
The aim is to maintain this circular state up to a wafer which high frequency in the case, for example, of the use of 
is to be exposed. However, it is disadvantageous that the litholasers at approximately 2000 to 8000 Hz. 
optical components in the illuminating system, in the objec- In practice, the pulses mutually cancel one another out in 
live and reticle structures introduce phase differences. As a 20 their polarization effects downstream of the lambda/2 plate, 
result, the original circular laser light acquires an elliplical specifically in pairs, or they supplement one another to 
polarization state. The disadvantage of this is the production produce an unpolarized effect. 

of an uncontrolled state which varies from objective and If a larabda/4 plate, for example, is left in the illuminat- 

illumination with reference to the respective next pair. This ing system, the result in the presence of phase lags is a pulse 

results in nonuniform brightness distributions over the 25 pair with left-elliptically polarized light and right-elliplically 

image field and uncontrolled influences on the imaging and polarized light, which is equivalent to entirely circular light 

the image production. in exposure, and this is the aim of the existing systems. 

These errors can presently be reduced only by materials Polarization-rotating elements in the downstream beam 

which have little stress, mirror coatings which maintain path thus do not disturb the effect according to the invention, 

polarization, dispensing with a glass rod and the like, all of 30 Polarization-selecting elements have their interference at 

which is possible, however, only at considerable outlay. least reduced. 

U.S. Pat. No. 5,673,103 describes an illuminating system The additional outlay in the system owing to a rotating 

in photolithography, an arrangement for rotating the polar- synchronized lambda/2 plate is negligible by comparison 

ization direction with the aid of a lambda/2 plate being with known devices for avoiding the disadvantages outlined, 

provided. In order to achieve illumination with linearly 35 A further advantage of the invention consists in that it is 

polarized light of changing direction in conjunction with also possible for subsequently existing projection exposure 

enhanced resolution or depth of field, the lamda/2 plate is systems to be depolarized in this way, the result being to 

rotated toward a focusing lens and an optical integrator. produce new possible applications in a cost effective way. 

It is the object of the present invention to create a Two exemplary embodiments of the invention are 

projection exposure system and an exposure method in 40 described in principle below with the aid of the drawing, in 

microlithography in which the disadvantages of the prior art which: 

are avoided, in particular in which nonuniform brightness FIG. 1 shows an embodiment of a projection exposure 

distribution over the image field and uncontrolled influences system with the essential components, and 

on the imaging and image production do not occur. FIG. 2 shows a modified embodiment of the projection 

According to the invention, this object is achieved by 45 exposure system according to FIG. 1. 

means of the features named in the characterizing part of From a laser 1 as light source which generates linearly 

claim 1. polarized pulses, light is fed in the illuminating beam path 

An exposure method according to the invention is of an illuminating device 2 downstream of which an objec- 

described in claim 11. tive 3 is connected in the beam path. The objective 3 can be 

Using the system and the method according to the 50 followed by a plate polarizer 4, starting from which radially 

invention, it is possible in practice to leave virtually polarized light then again reaches a wafer 5. 

unchanged the known systems without complicated changes A reticle 6 is arranged between the illuminating device 2 

and yet, in the process, necessarily to bring about an optical and the objective 3. 

polarization effect, specifically to expose the wafer in an The illuminating beam path multifariously comprises a 

unpolarized fashion. This purpose is served by the element 55 light guiding system having deflecting mirrors, beam posi- 

changing the polarization. This can, for example, be tion stabilization etc. and the actual illuminating device, 

achieved in a simple way by a lambda/2 plate which is which produces the iilumination of the reticle 6 with a 

arranged between the end of the beam feed of the linearly suitable field size, aperture, homogeneity, degree of 

polarized light and the input of the illuminating device or the coherence, etc. 

illuminating system. 60 There is now arranged in the beam path between the laser 

It is known that a lambda/2 plate rotates the polarization light source 1 and the illuminating device 2 a lambda/2 plate 

direction of a linear light. If, in this case, the lambda/2 plate 7 which can be rotated about its axis by a device which is not 

rotates with its axis, which is situated on the optical axis or represented, the axis of rotation corresponding to the optical 

parallel thereto, then the emerging linear laser light rotates axis. Parts of the illuminating device can also be arranged 

with its vibration direction at this double frequency. The 65 upstream of the lambda/2 plate. The rotation of the lambda/2 

individual pulse of the light source, for example a litholaser, plate 7 is synchronized in this case with the individual pulses 

can now be synchronized with the rotary movement of the of the laser light source 1, in which case it rotates further 
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from pulse to pulse by 45°. In this way, the lambda/2 plate is reduced in the exposure of said object, wherein the 

7 generates an orthogonal polarization from pulse to pulse, rotating element is synchronized with the individual pulses 

the downstream plate polarizer 4, which is constructed in the of the light source. 

form of a coated end plate, generating a radial polarization 2. The projecting exposure system as claimed in claim 1, 

(see DE P 19535392-7). The combination of these two 5 wherein as a rotating element a lambda/2 plate is arranged 

components reduces the problems with variations in illumi- between the light source and the illuminating device as an 

nation over the image field. It is also possible in this way to element changing the polarization. 

retrofit an existing objective 3 cost-effectively for radial 3 The pro j ect jon exposure system as claim in claim 2, 

polarization. wherein the lambda/2 plate can be rotated about its optical 

The system also functions with an illuminating device 2 10 axis du . , he individual pu]ses of the Eght source . 

which does not operate neutrally in terms of optical polar- 4 ^ projection exposure system as cMmed in cIain) i, 

ization wherein the lambda/2 plate can be rotated by 45° from pulse 

As is mostly customary, a lambda/4 plate 8 can also r 

remain integrated in the illuminating device 2. 0 f u „ 6, . . , , . , . , . 1 

The rotating lambda/2 plate 7 can also be used very 15 u 5 ' The P ro J e * 10 " e *P osure s 5' s,em J as cl ™ ed in claim 

effectively in conjunction with a birefringent reticle in wherein a lambda/4 plate is arranged in the system 

accordance with the exemplary embodiment according to 6 - Tbe projection exposure system as claimed in claim 1, 

FIG. 2. As may be seen, the exemplary embodiment accord- wherein a P late P°' anze ^ ls connected downstream of the 

ing to FIG. 2 corresponds essentially to the exemplary ebm<M changing the polarization. 

embodiment according to FIG. 1, for which reason the same 20 J- ™ e projection exposure system as claimed in claim 6, 

reference numerals have also been retained for the same whefem '. he P late Panzer is arranged downstream of the 

components. The only difference here is that a fixed illuminating device. 

lambda/4 plate S, which is, however, of no importance itself 8 - ^ projection exposure system as claimed in claim 6, 

for the method in this form, is arranged downstream of the wnerein a birefringent reticle is provided as plate po arizer. 

illuminating device 2. Moreover, the plate polarizer down- 25 9 - ™ e Projection exposure system as claimed in claim 8, 

stream of the objective 3 has been dispensed with. wherein *e plate polarizer or the reticle is constructed as a 

In this case, as well, vertically or horizontally polarized coated end plate, 

light is generated in temporal sequence again by the 10 The projection exposure system of claim 1, wherein 

lambda/2 plate 7. From pulse to pulse, the lambda/2 plate 7 said h ^ source comprises a laser generating a linearly 

therefore generates laser light polarized right-elliptically or 30 P°l a "^d light with an illuminating beam path through a 

left-elliptically. As a result of this, all the pulses through the lens system. 

reticle. (Mg F 2 plate) 6 change orthogonally in sequence. U - ™ e projection exposure system having a light source 

The phase difference rises continuously over the aperture. generating a pulsed light and an object, wherein a lambda/2 

The polarization states change continuously as a result. This P late chan S ,D S P°l a ™° * arranged between the light 

means that the wafer 5 is therefore illuminated in principle 3S and ,hlJ illuminating device m the illuminating beam 



entirely without polarization. The effect of a birefringent 
reticle plate, for example made from Mg F 2 as proposed for 



path in such a way that the polarization of a light pulse is 
reduced in the exposure of said object by a rotation of the 



157 nm lithography, is therefore of no importance as regards lambda/2 plate about its optical axis during the individual 

the polarization state. The possible birefringence of the P ul ^ s ° f < he , 1] g hl s° urce > J* 1 ™ lh y°j, atl ° n f the p 

reticle plate is then likewise of no importance for the 40 lambda/2 plate is synchronized with the individual pulses of 

imaging of the glass rod in the stop plane of the objective 3. ,De , i'S™ source . 

In the case of reticles which are used in reflection, the * 2 - A projection exposure method generating a pulsed 

polarization mixture in accordance with the invention like- '^1 with polarization from a light source, wherein an 

wise has large advantages in the avoidance of interference eleraenl <*»°BW.B the polarization is rotated in synchrom- 

due to polarization. 45 ^ ll ° D Wlth lae individual pulses of the hght source, com- 

What is claimed is- prising the steps of illuminating a reticle with a series of 

1. A projection system having a light source generating a V^ses, projecting the light from said reticle onto an object 

pulsed Hght, and an object, wherein a rotating element b y a Projection lens and exposing said object with reduced 

changing the polarization is arranged between the light polarization, 

source and the illuminating device in the illuminating beam so 

path in such a way that the polarization of the pulsed light ***** 



